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(54) PACKAGE OF SEMICONDUCTOR LIGHT-EMITTING ELEMENT AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To obtain the package, of a face-type semiconductor 
light-emitting element, which can dissipate heat from the surface 
side while light is being emitted to the surface side of the element 
by a method wherein the semiconductor light-emitting element is 
pasted so as to correspond to a wiring pattern formed on the light- 
emitting element side of a package window part. 
CONSTITUTION: A package is provided with a plurality of 
semiconductor light-emitting elements 31 (LDs) which emit light to 
the upper side with reference to a semiconductor substrate 35 and 
with a package window part 32 which is composed of a transparent 
heat sink, A wiring pattern 41 is formed on the light-emitting 
element side of the package window part 32, and the semiconductor 
light-emitting elements 3 1 are pasted so as to correspond to the 
wiring pattern 4 1 . That is to say, the wiring pattern 4 1 is formed on 
the transparent heat sink 32, and the plurality of semiconductor 
light- emitting elements 31 (LDs) which emit light to the upper side 
with reference to the semiconductor substrate 35 are pasted on the side of the wiring pattern. Then, the 
plurality of semiconductor light-emitting elements are sealed with a resin 33 so as to be covered, and the 
transparent heat sink 32 is divided into a plurality of packages by a dicing operation. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The package of the semi-conductor light emitting device characterized by having the semi- 
conductor light emitting device which emits light to the up side to a semi-conductor substrate, and the 
package window part which consists of a transparence heat sink, coming to form a circuit pattern in said light 
emitting device side of said package window part, and for said semi-conductor light emitting device sticking, 
and changing corresponding to this circuit pattern. 

[Claim 2] The package of the semi-conductor light emitting device according to claim 1 characterized by 
coming to form element components in said package window part. 

[Claim 3] The manufacture approach of the package of the semi-conductor light emitting device characterized 
by to have the process which forms a circuit pattern on a transparence heat sink, the process which sticks two 
or more semi-conductor light emitting devices which emit light to a semi-conductor substrate at the bottom to 
the circuit pattern side of said transparence heat sink, the process which covers two or more of said semi- 
conductor light emitting devices, and closes with resin, and the process which divides said transparence heat 
sink into two or more packages by dicing, and to use said transparence heat sink as the window part of said 
package. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the package and its manufacture approach of a semi- 
conductor light emitting device. 
[0002] 

[Description of the Prior Art] Generally, fundamentally, using the bottom part or submounting substrate of a 
package as a heat sink, the packaging of the conventional semi-conductor light emitting device uses a 
transparent material for a cap and aperture of a package, and the approach of taking out light is used for it. 
That is, by the old approach, the heat sink and the aperture which takes out light were formed separately. 
[0003] Drawing 25 and drawing 26 show the structure of the package which mounted the conventional semi- 
conductor light emitting device, respectively. The semi-conductor light emitting device package 8 of drawing 
25 attaches the cap 4 which carries out the crown-ed of a laser diode 3 and the heat sink 2 on a substrate 1, in 
order to emit outside the light L outputted to this cap 4 from a laser diode 3, forms the transparence aperture 5 
and is constituted, while arranging a heat sink 2 and attaching a laser diode 3 on a substrate 1 at the 1 side of 
this heat sink 2. The terminal pin prepared by 6 penetrating a substrate 1 and 7 are metal thin lines which 
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connect between the terminal pins 6 with the electrode of a laser diode 3. 

[0004] The semi-conductor light emitting device package 10 of drawing 26 is hybrid mold structure, it 
arranges a semi-conductor substrate on the base in the package structure 11, arranges' the submounting 
substrate (semi-conductor substrate) 13 and prism 14 on this semi-conductor substrate 12, attaches a laser 
diode 15 on this submounting substrate 13, attaches the transparence aperture 16 in the top face of the 
package structure 11, and is constituted. With this semi-conductor light emitting device package 10, it is made 
as [ emit / light / to the method of outside / the light L outputted from a laser diode 15 reflects on the slant 
face of prism 14, penetrates the transparence aperture 16, and ]. Moreover, when constituted as an optical 
pickup, as the return light reflected by the disk shows with a broken line, incidence is carried out into prism 
14, and it is made as [ receive / by the photo detector 17 formed in semi-conductor substrate 12 front face, i.e., 
a photodiode, / light ]. With this configuration, the semi-conductor substrate 12 and the submounting substrate 
13 act as a heat sink of a laser diode 15. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the case of a hybrid mold, it can constitute from a 
conventional approach somehow like the case where the side which takes [ a heat sink 2 and ] out Light L is 
not the same like the semi-conductor light emitting device package 8 of drawing 25 , and the semi-conductor 
light emitting device package 10 of drawing 26 . 

[0006] As [ need / however, / taking out light to the side front of a component / for a side front / a heat sink ] 
For example, the two-dimensional light emitting device 22 of a monolithic mold, i.e., the laser diode which 
becomes the semi-conductor substrate 21 from a level resonator as shown in drawing 23 , is formed. Counter 
one resonator end-face 23A of (however, 20 is shown on behalf of a barrier layer), and the resonator end faces 
23A and 23B, for example, the 45-degree reflector 24 is formed. It is hard coming to attach a heat sink in a 
two-dimensional light emitting device by which it is reflected in a reflector and outgoing radiation of the light 
L outputted from resonator end-face 23A is carried out perpendicularly. 

[0007] In this case, the constraint on the structure of a component or actuation, such as making especially 
efficient the laser diode 22 which is a light emitting device, using by low-power output comparatively, or 
using by pulse operation, comes out. 

[0008] Although wiring 26 on the side front of a laser diode 22 is thickened and the method of making a role 
of a heat sink play is also once considered in this thick film wiring 26 using a plating technique etc. as shown 
in drawing 24 , it is not easy to form a metaled thick film on an irregular component, and heat cannot 
necessarily acquire namely, transmit sufficient heat sink effectiveness outside easily in many cases. 
[0009] For example, it seems that this invention needs a heat sink for a side front, taking out light to the side 
front of a component, it offers the package and its manufacture approach of the semi-conductor light emitting 
device which enabled it to conquer the above troubles in the field light emitting device of a monolithic mold. 
[0010] 

[Means for Solving the Problem] The package of the semi-conductor light emitting device concerning the 1st 
this invention has the semi-conductor light emitting device 31 (LD) which emits light to the up side to the 
semi-conductor substrate 35, and the package window part 32 which consists of a transparence heat sink, and 
is considered as the configuration on which it comes to form a circuit pattern 41 in the light emitting device 
31 side of the package window part 32, and the semi-conductor light emitting device 31 was stuck 
corresponding to the circuit pattern 41. 

[0011] The package of the semi-conductor light emitting device concerning the 2nd this invention is 
considered as the configuration in which the element components 52 and 96, such as an optical element, were 
formed in the package window part 32 in the 1st invention. 
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[0012] The manufacture approach of the package of the semi-conductor light emitting device concerning the 
3rd this invention The process which forms a circuit pattern 41 on transparence heat sink 32A, and the process 
which sticks two or more semi-conductor light emitting devices 31 (LD) which emit light to the semi- 
conductor substrate 35 at the bottom to the circuit pattern 41 side of transparence heat sink 32A, It has the 
process which covers two or more semi-conductor light emitting devices 31, and is closed with resin 33, and 
the process which divides transparence heat sink 32A into two or more packages by dicing, and is 
characterized by using a transparence heat sink as the window part 32 of a package. 
[0013] 

[Function] In the package of the semi-conductor light emitting device concerning the 1st this invention By 
having the package window part 32 which serves as the semi-conductor light emitting device 31 which emits 
light to the semi-conductor substrate 35 up side from a transparence heat sink, and considering as the 
configuration which stuck the semi-conductor light emitting device 31 corresponding to the circuit pattern 41 
of the package window part 32 While outgoing radiation of the light can be carried out to the semi-conductor 
light emitting device 31 bottom through the package window part 32, the package window part 32 can act as a 
heat sink, and can radiate heat outside in generation of heat of the semi-conductor light emitting device 3 1 . 
[0014] Moreover, since the package window part 32 and the semi-conductor light emitting device 31 are stuck 
and are constituted, package structure is simplified extremely. Moreover, since a circuit pattern 4 1 is formed 
in the package window part 32, it becomes possible to simplify a complicated multilayer-interconnection 
process and to mount the package of this semi-conductor light emitting device in other component-mounting 
substrates (for example, wiring substrate) 46 directly, and the handling of mounting of the package of a semi- 
conductor light emitting device becomes simple. 

[0015] In the package of the semi-conductor light emitting device concerning the 2nd this invention, it 
becomes possible by forming the element components 52 and 96, such as an optical element, in a package 
window part further to give various functions. 

[0016] In the manufacture approach of the package of the semi-conductor light emitting device concerning the 
3rd this invention, since two or more of these semi-conductor light emitting devices 31 are closed with resin 
33 after forming a circuit pattern on transparence heat sink 32A and sticking two or more semi-conductor light 
emitting devices 31 on the circuit pattern 41 side of this transparence heat sink 32A, the hermetic seal of the 
semi-conductor light emitting device 31 is completely carried out to transparence heat sink 32 A with resin 33. 
Subsequently, by carrying out the dicing of the transparence heat sink 32A with resin 33, dividing into two or 
more packages and using a transparence heat sink as the package window part 32, the package of a semi- 
conductor light emitting device to take out light from the light emitting device 31 bottom, and use the upper 
package window part 32 as a heal sink can be manufactured easily, and it is suitable for mass production 
method. 
[0017] 

[Example] Hereafter, with reference to a drawing, the package of the semi-conductor light emitting device by 
this invention and the example of the manufacture approach are explained. 
[0018] Drawing 1 A shows one example of the package of the semi-conductor light emitting device 
concerning this invention, and drawing 1 B shows the condition of having attached the package of this semi- 
conductor light emitting device in component-mounting substrates (for example, wiring substrate etc.). In this 
example, it consists of the semi-conductor light emitting device 31, the package window part 32 which 
consists of a heat sink of a transparent (that is, transmission is high) ingredient to the wavelength of the light 
L outputted from this semi-conductor light emitting device 31, and the resin mold object 33 which closes the 
semi-conductor light emitting device 31. 
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[0019] The laser diode LD with which the semi-conductor light emitting device 31 becomes the whole surface 
of the semi-conductor substrate 35 from a level resonator is formed. Counter one resonator end-face 37A of 
(however, 36 shows a barrier layer as a representative), and the resonator end faces 37A and 37B, for example, 
the 45-degree reflector 38 is formed. It is constituted as a two-dimensional light emitting device by which it is 
reflected in a reflector 38 and outgoing radiation of the light L outputted from resonator end-face 37A is 
carried out perpendicularly. 39 is the separation slot formed so that the field containing a laser diode LD and a 
reflecting mirror might be surrounded, and the periphery section 40 of the separation slot serves as a field for 
the closures. 

[0020] In the case of a required component, its input of the light from the outside must also be transparent 
also to the input wave Nagamitsu while the package window part 32 which consists of a transparence heat 
sink is transparent to the light wave length outputted from a laser diode LD. as the ingredient of the package 
window part 32 which consists of this transparence heat sink - sapphire, a ruby, beryllia, a diamond, and Si 
and Si02 etc. - what is necessary is just to choose the most suitable ingredient, after being able to use and 
taking the magnitude of effectiveness, the cost of a package, etc. into consideration as the property of a semi- 
conductor light emitting device, and a heat sink 

[0021] It consists of a plane-parallel plate with a larger area than the resin mold object 33, and a circuit 
pattern 41 is formed in field 32a in which it is mounted, the field 31, i.e., semi-conductor light emitting device, 
of one of these, and it connects with a circuit pattern at the part extended outside, and the package window 
part 32 forms the electrode pad section 42 for signal ejection, and consists of resin mold objects 33. As a 
circuit pattern 41, it can form with the usual wiring materials, such as aluminum, Au, or transparence wiring 
material. 

[0022] To the package window part 32, the semi-conductor light emitting device 31 is stuck through the 
solder layer 43 [43A, 43B] by junction down, is put together, and is joined so that the top face by the side of 
the outgoing radiation of the light L may opposite-** to the circuit pattern 41 of the package window part 32. 
43A is the solder for wiring and 43B is the solder for the closures prepared in the field for the closures of a 
component 31. 

[0023] In the condition of having been mounted in the package window part 32 which this semi-conductor 
light emitting device 31 becomes from a transparence heat sink, mold is carried out by resin from a rear- face 
side so that the semi-conductor light emitting device 31 may be covered, and the resin mold object 33 is 
formed. 

[0024] The hermetic seal of the whole is carried out and the semi-conductor light emitting device 31 is 
protected from the exterior by the package window part 32 and the resin mold object 33. 
[0025] The semi-conductor light emitting device package 45 of this configuration is mounted in the 
component-mounting substrate 46 which has a circuit circuit pattern etc. through the electrode pad 42, as 
shown in drawing 1 B. Since it is the configuration which stuck the package window part 32 which consists of 
a transparence heat sink on the side front which comes out of and carries out light of the semi-conductor light 
emitting device 31 which is a two-dimensional light emitting device according to this semi-conductor light 
emitting device package 45, while being able to make the outgoing radiation of the light from the semi- 
conductor light emitting device 31 carry out perpendicularly, heat can be radiated good by being directly in 
contact with this package window part 32. 

[0026] Since wiring can be divided and formed on the semiconductor chip with which the semi-conductor 
light emitting device 31 is formed, and the package window part 32 by forming a circuit pattern 42 in the 
whole surface of the package window part 32, simplification of a complicated multilayer-interconnection 
process can be attained. 
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[0027] Furthermore, compared with the conventional package structure, structure becomes very easy, and 
manufacture is easy, and is cheap and it is suitable for mass production method. 

[0028] Drawing 2 shows the field luminescence laser array 48 which arranged 3x4 surface emission-type laser 
LD of a reflective mold 45 degrees. The lower wiring layer 49 is formed in a laser array side, other wiring 
layers (namely, circuit pattern) 41 are formed on the package window part 32 which consists of a transparence 
heat sink, and it consists of this field luminescence laser array 48. For example, the n mold GaAs layer 
formed for example, on the half-insulation GaAs substrate can constitute the lower wiring layer 49, and a laser 
diode array is formed on this n mold GaAs layer. Thus, when this invention is applied to the field 
luminescence laser array 48, simplification of a complicated multilayer-interconnection process can be 
attained. 

[0029] Regardless of the example of drawing 1 , various deformation is possible for this invention. For 
example, it may replace with a resin mold object, and a semi-conductor light emitting device may be fixed 
with adhesives etc., and a whole surface deposit may be carried out by CVD. 

[0030] Furthermore, on the package window part 32 which serves as this heat sink if needed, it is possible 
optical elements, such as a photodetector not only by the circuit pattern 41 but a hologram, the grating, the 
lens, the reflective film, and amorphous silicon and polycrystalline silicon, and to accumulate element 
components, such as a component circuit, further. Next, a modification is shown. 
[0031] Drawing 3 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. In the configuration of drawing 1 , this example is replaced with the resin mold 
object 33, it fixes and the package window part 32 which consists of a semi-conductor light emitting device 
31 and a transparence heat sink consists of resin adhesives 48 so that the circumference of the semi-conductor 
light emitting device 31 may be enclosed. Since other configurations are the same as that of drawing 1 , they 
give the same sign to a corresponding part, and omit duplication explanation. 

[0032] With the semi-conductor light emitting device package 49 of drawing 3 , since the semi-conductor 
light emitting device 31 is fixed to the package window part 32 by the resin adhesives 48, structure becomes 
easy more and manufacture can be made easy. 

[0033] In addition, since it is the configuration which stuck the package window part 32 which consists of a 
transparence heat sink on the side front from which the light of the semi-conductor light emitting device 3 1 
which is a two-dimensional light emitting device is taken out like the example of drawing 1 , the good heat 
sink effectiveness over the semi-conductor light emitting device 31 is acquired. Moreover, effectiveness, like 
that simplification of a complicated multilayer-interconnection process is attained and it is suitable for mass 
production method is acquired. 

[0034] Drawing 4 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. It is the case where the new optical coupling element 51 which comes to have the 
photodiode PD which is semiconductor laser LD and the photo detector which are a light emitting device 
which these people proposed previously as a semi-conductor light emitting device in this example, i.e., a CLC 
(KONFO cull laser coupler) device, is applied. 

[0035] First, the optical coupling element 51 of a CLC device is explained using drawing 17 - drawing 19 . In 
this drawing, in 51, an optical coupling element and 62 show the irradiated section, and 63 shows a 
convergence means, i.e., a condensing optical lens. 

[0036] It is unified on the common semi-conductor substrate 66, a light-emitting part 64 and a light sensing 
portion 65 change, and an optical coupling element 51 is the outgoing radiation light LF from a light-emitting 
part 64. Return light LR which carried out the focusing exposure and was reflected in the irradiated section 62 
from this irradiated section 62 It is condensed by the focusing means 63, and it is constituted so that light may 
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be received by the light sensing portion 65 arranged in the confocal location (a confocal location near 
[ Strictly ]) of the focusing means 63. With this configuration, the light from a light-emitting part 64 considers 
that optical axis as the configuration which passes the path of the same axle mutually behind as the chain line 
a shows, and is received in a light sensing portion 65, before being reflected in the irradiated section 62. 
[0037] As shown in the enlarged drawing of drawing 19 , a light-emitting part 64 consists of semiconductor 
laser LD (however, 69 that stripe electrode) which has a level resonator, and a reflecting mirror 67, and a light 
sensing portion 65 is constituted from this optical coupling element 51 by the photodiode (PD). 
Semiconductor laser LD is the future outgoing radiation light LF. It is made in agreement with the path which 
is reflected with a reflecting mirror 67 and goes to the irradiated section 62. 

[0038] and return light LR which goes to a light sensing portion 65 It is what is converged to near the optical 
diffraction limitation (namely, diffraction limitation of a lens). When, as for a light sensing portion 65, some 
[ that / at least ] light-receiving sides set numerical aperture of lambda and the convergence means 63 to NA 
for the wavelength of the outgoing radiation light from a light-emitting part 64 in this optical diffraction 
limitation, The distance from the optical axis a of the outgoing radiation light from the light-emitting part 64 
which crosses the arrangement datum level S of a light-receiving side is prepared in the location of less than 
1.22 lambda/NA. 

[0039] Moreover, as shown in drawing 18 and drawing 20 in this case, it is the outgoing radiation light LF of 
the light-emitting part 64 in the arrangement datum level S of the light-receiving side of a light sensing 
portion 65. Diameter phis Considering as smallness from diameter phid of the above-mentioned optical 
diffraction limitation, the effective light-receiving side of a light sensing portion 65 is diameter phis of 
luminescence. It is made to be located outside. Here, if semiconductor laser is used as the light source of a 
light sensing portion 64, it is diameter phis of the outgoing radiation light. It is about about 1-2 micrometers. 
On the other hand, when the numerical aperture NA of the convergence means 63 is [ the wavelength lambda 
of 0.09 to 0.1 and outgoing radiation light ] about 780nm about an optical coupling element 51 side, it is a 
diffraction limitation, i.e., phid. It becomes about 1.22 lambda/NA **10micrometer. 
[0040] And a light-emitting part 64 is arranged in the focal location of 1 of the convergence means 63, and 
the irradiated section 62 is arranged in a confocal location. It is reflected in an outline perpendicular direction 
with a reflecting mirror 67, and the laser beam by which outgoing radiation was carried out from 
semiconductor laser LD of a light-emitting part 64 is irradiated by the irradiated section (for example, optical 
disk) 62 through the convergence means 63. The return light LR reflected from the irradiated section 62 at the 
time of a focus, i.e., return light reflected including the recording information in the irradiated section 62, It 
returns, and is again condensed by the convergence means 63, incidence of the same optical path is carried out 
to the photodiode of the light sensing portion 65 arranged near the confocal location, and it is this return light 
LR. Light-receiving detection comes to be carried out by the light sensing portion 65. That is, it is changed 
into an electrical signal and taken out as a signal (for example, regenerative signal). 
[0041] The example of representation of the manufacture approach of an optical coupling element 51 is 
explained here using drawing 21 and drawing 22 . This example is the case where it manufactures by 
alternative MOCVD. As shown in drawing 21 A, each semi-conductor layer which constitutes semiconductor 
laser on the substrate 66 which consists of a GaAs substrate which makes a principal plane the crystal face 
(100) of the 1st conductivity type, for example, n mold, is grown epitaxially. That is, the laminating semi- 
conductor layer which carried out epitaxy of the 2nd cladding layer 73 which consists of AlGaAs of the 2nd 
different conductivity type, for example, p mold, from the 1st cladding layer 71 72 which consists of AlGaAs 
of a substrate 6 and this conductivity type one by one, for example, for example, the barrier layer which 
consists of GaAs, and the 1st cladding layer 71 by MOCVD etc. one by one is constituted. 
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[0042] Next, as shown in drawing 21 B, the part which leaves a part of semi-conductor layers 73, 72, and 71 
which these-grew epitaxially as semiconductor laser LD, and finally forms a reflecting mirror at least is 
etched by RIE (reactive ion etching) etc. And the both-ends side of the semi-conductor layer by this etching 
side is made into the resonator end faces 55A and 55B, respectively, and the level resonator of semiconductor 
laser LD is constituted between both-ends side 55A and 55B. In this case, although not illustrated, a current 
inhibition field is formed by the ion implantation of an impurity so that it may face across the field which 
finally constitutes the resonator of semiconductor laser LD. 

[0043] Subsequently, as shown in drawing 21 C, covering formation of the insulating layers, such as the mask 
layer 74 2 of alternative MOCVD, for example, SiO, and SiN, is carried out so that the configuration section 
of the laminating semi-conductor layer left behind on the substrate 66, i.e., semiconductor laser LD, may be 
covered. 

[0044] Next, as shown in drawing 22 D, the 1st semi-conductor layer 75 by GaAs of the 1st conductivity type, 
for example, n mold, is alternatively formed by MOCVD on the substrate 66 which is not covered with the 
mask layer 74. 

[0045] Then, as shown in drawing 22 E, the 2nd semi-conductor layer 76 by GaAs of the 2nd conductivity 
type, for example, p mold, is alternatively formed by MOCVD, and Photodiode PD is formed by the 1st and 
2nd semi-conductor layers 75 and 76. 

[0046] Next, as shown in drawing 22 F, etching removal of the mask layer 74 is carried out, the electrodes 77 
and 78 of one way each of semiconductor laser LD and Photodiode PD are put on OMIKKU, respectively, 
and the electrode 79 common to the rear face of a substrate 66 is put on the part on semiconductor laser LD 
and the 2nd semi-conductor layer 76 at OMIKKU. 

[0047] In this case, it becomes the semi-conductor layer by which epitaxial growth was alternatively carried 
out on the substrate 66 of drawing 22 D, and the crystal face as which resonator end-face 55 A of the 1st semi- 
conductor layer 75 and the field 80 which counters were specified in this example. For example, the direction 
of cavity length of the level resonator of the semiconductor laser formed between end-face 55A of 
semiconductor laser, and 55B, That is, among drawing 22 F, when it is generated as a slant face according 
[ an opposed face 80 ] to { 1 1 1 } A when making into [011] crystal orientations the direction shown by the 
arrow head b and Direction b is made into [0-1 1] crystal orientation, it is generated as a slant face by { 1 1 1 } B, 
and in all, the angle with the plate surface of a substrate 66 to make becomes 54.7 degrees. Moreover, when 
making Direction b into [100] crystal orientations, it is generated as { 1 10} and an opposed face 80 makes 45 
degrees to the field of a substrate 66. All are formed as a slant face 80 with the sufficient morphology by the 
atomic plane. 

[0048] Therefore, about the slant face 80 by the specified crystal face which was formed by doing in this way, 
as shown in drawing 22 F, it is the outgoing radiation light LF from end-face 55A of the level resonator of 
semiconductor laser LD. It can consider as the reflecting mirror 67 which is made to reflect and is turned in 
the predetermined direction. According to this configuration, since a reflecting mirror 67 is formed of the 
crystal face, it excels in mirror plane nature, and a setup of that inclination is performed correctly. 
[0049] A deer is carried out, and in this example, as shown in drawing 4 A, it consists of the optical coupling 
element 51 as a semi-conductor light emitting device mentioned above, the package window part 32 which 
consists of a heat sink of a transparent ingredient to the wavelength of the light (and return light) L outputted 
from semiconductor laser LD of this optical coupling element 51, and the resin mold object 33 which closes 
an optical coupling element 51. The same ingredient as above-mentioned drawing 1 can be used for the 
ingredient which constitutes the package window pan 32. 

[0050] At this example, the predetermined electrode pattern 41 is especially formed in the component side of 
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the optical coupling element 51 of the package window part 32, and while forming so that an opposite side, 
i.e., the side front side of the package window part 32, may be faced that electrode pad 42 with a component 
side, a hologram 52 is made from optical elements, such as a hologram and a grating, and this example to this 
package window part 32. 

[0051] And through the solder layer 43 [43A, 43B], it sticks on the package window part 32 by the so-called 
junction down, and fixes so that the field by the side of this optical coupling element 51, i.e., semiconductor 
laser LD of that level resonator, may be opposite-* *(ed) to the circuit pattern 41 of the package window part 
32, and the resin mold object 33 is formed from the rear-face side of an optical coupling element 51, and the 
semi-conductor light emitting device package 54 is constituted. A hologram 52 is formed so that it may 
correspond to the location where the light from semiconductor laser LD penetrates the package window part 
32. 

[0052] It is prepared in the confocal location at which the zero-order light of the return light which passed the 
hologram 52, for example arrives as a light sensing portion, and each location at which for example, +primary 
light and -primary light arrive. As shown in drawing 4 B, this semi-conductor light emitting device package 
54 is mounted through the electrode pad 42 so that the side front of the package window part 32 may serve as 
facing down to the component-mounting substrate 46. 

[0053] In the semi-conductor light emitting device package 54 of this configuration, much more functions can 
be given by making optical elements, such as a hologram 52 and a grating, to the package window part 32 
which serves as a heat sink. In addition, the same operation effectiveness is done so with the example of 
drawing 1 having explained. 

[0054] Next, an example of the manufacture approach of the above-mentioned semi-conductor optical element 
package 54 is explained using drawing 5 and drawing 6 . 

[0055] First, as shown in drawing 5 A, transparence substrate 32A used as the package window part 32 of 
heat sink combination is prepared, and the through hole 57 for forming an electrode pad for every field 
section used as each package window part is formed. 

[0056] next, as shown in drawing 5 B, the predetermined circuit pattern 41 is formed, respectively on whole 
surface 32a corresponding to each field section of transparence substrate 32A, and it connects with this circuit 
pattern 41 - as - a through hole 57 - letting it pass - transparence substrate 32A - the electrode pad 42 is 
formed so that the 32b side may be attended on the other hand. Furthermore, the solder layer 43 [4 3 A, 43B] is 
formed on a circuit pattern 41. 

[0057] next, it is shown in drawing 5 C - as - transparence substrate 32A - on the other hand, a hologram 52 
is formed in the predetermined location of 32b. 

[0058] Next, as shown in drawing 6 D, an optical coupling element 51 is stuck on the circuit pattern 4 1 side 
of transparence substrate 32A by junction down, and it fixes. An optical coupling element 5 1 is joined to a 
circuit pattern 41 by junction down. The substrate side of an optical element 51 is also connectable with other 
circuit patterns 41 by wire bonding. 

[0059] Next, as shown in drawing 6 E, whole surface resin mold is carried out so that each optical coupling 
element 51 may be covered, and the resin mold object 33 is formed. 

[0060] As shown in drawing 6 F after an appropriate time, dicing processing is performed, it divides into two 
or more packages, and the semi-conductor light emitting device package 54 to come to cover an optical 
coupling element 51 with lamination and a resin mold object to the package window part 32 of the 
transparence heat sink with which the hologram 52 was formed in the optical coupling element 51 is obtained. 
[0061] According to this manufacture approach, a production process is compacted extremely, and the semi- 
conductor light emitting device package 54 is easy structure, and it is miniaturized extremely. Therefore, it is 
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fit for mass production method, and becomes advantageous to reduction-izing of a manufacturing cost, the 
miniaturization of a product, etc. 

[0062] Drawing 7 and drawing 8 show other examples of the manufacture approach using a leadframe. As 
shown in drawing 7 A, transparence substrate 32 A used as the package window part 32 of heat sink 
combination is prepared, a predetermined circuit pattern 4 1 and the predetermined electrode pad 42 are 
formed, respectively on whole surface 32a of the field section used as each package window part, and the 
solder layer 43 [43A, 43B] is formed on a circuit pattern 41. 

[0063] next, it is shown in drawing 7 B -- as - each field section of transparence substrate 32A -- on the other 
hand, a hologram 52 is formed in the predetermined location of 32b. 

[0064] Next, as shown in drawing 7 C, an optical coupling element 51 is stuck on the circuit pattern 41 side of 
transparence substrate 32A by junction down, and it fixes. 

[0065] Next, as shown in drawing 8 D, dicing divides transparence substrate 32A so that each optical coupling 
element 51 may be separated. 

[0066] The package window part 32 in the condition that each optical coupling element 51 was fixed is joined 
to a leadframe 58 through the electrode pad 42 the appropriate back, subsequently resin mold is given, and the 
resin mold object 33 is formed. Thus, the semi-conductor light emitting device package 59 made into the 
purpose of the form which drew the lead is obtained. 

[0067] According to this manufacture approach, the semi-conductor light emitting device package 59 suitable 
for mounting which needed the lead section can manufacture easily. 

[0068] Drawing 9 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. 

[0069] The package window part 92 by ingredients, such as the transparent material whose heat conductivity 
is not not much high as a package window part, for example, plastics etc., is used for this example. The metal 
thickness film heat sink 93 which serves as a circuit pattern on the whole surface of this package window part 
92 using plating etc. is formed. In this example, it is formed so that the front face of the package window part 
92 may be faced the electrode pad 42 linked to the thick-film heat sink 93. And lamination and the resin mold 
object 33 are formed in the circuit pattern 93 of this thick-film heat sink for an optical coupling element 5 1 
through the solder layer 43 [43A, 43B], and the semi-conductor light emitting device package 94 is 
constituted. 

[0070] Since the circuit pattern 93 which serves as a thick-film heat sink to the plate-like package window 
part 92 is formed according to the semi-conductor light emitting device package 94 of this configuration, it 
can constitute easily rather than it forms in the light emitting device which is irregular like the example shown 
in drawing 24 directly. Moreover, since the transparent materials (for example, plastics etc.) which are not 
high as for the heat conductivity can be used as a package window part 92, the advantageous semi-conductor 
light emitting device package in cost can be constituted. 

[0071] Drawing 10 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. The semi-conductor light emitting device package 97 of this example consists of a 
package window part 32 which consists of a transparence heat sink, and an optical coupling element 51 and 
the resin mold object 33, and an optical element 52, i.e., a hologram, and a grating 96 are made to both sides 
of the package window part 32, and it constitutes them to them. According to an application, the usual lens, a 
Fresnel lens, prism, etc. are made to the package window part 32, and can also be multi-functionalized to it. 
Since other configurations are the same as that of drawing 4 , the same sign is given to a corresponding part 
and duplication explanation is omitted. 

[0072] Drawing 1 1 shows other examples of the package of the semi-conductor light emitting device 
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concerning this invention. As an optical element is not made to the package window part 32 which consists of 
a transparence heat sink and it is shown in drawing 10 , the semi-conductor light emitting device package 99 
of this example forms an optical element 52, for example, a hologram, and a grating 96 in both sides of 
another transparence plate 101, is stuck on a front face opposite to the field where this transparence plate 101 
was stuck on the optical coupling element 5 1 of the package window part 32, and constitutes them. Since 
other configurations are the same as that of drawing 1 A, they give the same sign to a corresponding part, and 
omit duplication explanation. 

[0073] According to the semi-conductor light emitting device package 99 of this configuration, although 
components mark increase by addition of another transparence plate 101, since the hologram 52 of an optical 
element and the alignment of a grating 96 can carry out after mounting of a light emitting device or a photo 
detector (i.e., this example) after mounting to the package window part 32 of an optical coupling element 51, 
it is convenient for what needs the alignment of a high precision, and becomes advantageous to the yield etc. 
Moreover, ** will become possible, if the usual lens, a Fresnel lens, prism, etc. are made to another 
transparence plate 101 and multi-functionalized to it according to an application. 
[0074] Drawing 12 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. The semi-conductor light emitting device package 103 of this example is not a laser 
side, and makes to the package window part 32 side, the photo detector PD, i.e., the photodiode, of an optical 
coupling element 51 which is a CLC device. 

[0075] That is, the photodiode PD by the amorphous silicon by plasma CVD or polycrystalline silicon is 
formed in the location corresponding to semiconductor laser LD and a reflector 67, and the wiring 104 of 
Photodiode PD is formed at the whole surface of the package window part 32 which consists of a transparence 
heat sink. 105 is an insulator layer for protecting Photodiode PD. The necessary circuit pattern 41 for a chip is 
formed including this insulator layer 105. the package window part 32 - on the other hand - being alike - an 
optical element 52, for example, a hologram, is formed. And the resin mold object 33 is formed in the 
package window part 32 from the rear face of lamination and an optical coupling element 51, and the semi- 
conductor light emitting device package 103 is constituted so that an optical coupling element 51 may be 
connected to a circuit pattern 41 through the solder layer 43 [43 A, 43B]. 

[0076] In an optical coupling element 51, in case the photodiode PD which is a photo detector is made to a 
laser side, although it is easy to make on a reflector 67, on Laser LD, it is difficult to take independently and 
it cannot make the electrode of Laser LD and Photodiode PD easily. However, according to the semi- 
conductor light emitting device package 103 of drawing 1 1 , since Photodiode PD is formed on the package 
window part 32, the above-mentioned problem can be solved and light-receiving effectiveness can be gathered. 
[0077] Drawing 13 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. The semi-conductor light emitting device package 107 of this example is set in the 
semi-conductor light emitting device package 103 of drawing 12 . The include angle alpha of the reflector 67 
of an optical coupling element 51 is made into a larger include angle than 45 degrees. Outgoing radiation light 
LF The photodiode PDc (for example, for laser output monitors) by the side of the laser LD of the photodiode 
PD [PDa, PDb, and PDc] which reflected the part on the front face of the package window part 32, and was 
formed in the package window part 32 is made to receive light, return light LR it reflects within the package 
window part 32 - making - the photodiode PDa the object for the focus servo signal detection by the side of 
a reflector 67, or for truck servo signal detection, and PDb It constitutes so that light may be received. 
Although drawing 13 shows only the important section, since it is the same as that of drawing 12 , other 
configurations are omitted. 

[0078] In addition, although considered as the configuration in which the inside of the package window part 
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32 was reflected in this example, another transparence plate can be arranged on the package window part 32, 
and this transparence plate can also be used for reflection. 

[0079] Drawing 14 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. The semi-conductor light emitting device package 109 of this example accumulates 
the optical coupling element 51 and IC1 10 for an operation of a CLC device by the hybrid on the package 
window part 32 which consists of a transparence heat sink, and the whole surface mold of it is carried out, and 
it forms and constitutes the resin mold object 33 from a tooth back. In addition, the same sign is given to 
drawing 4 and a corresponding part, and duplication explanation is omitted. 
[0080] Since the whole surface is covered for a tooth back with the resin mold object 33 with this 
configuration, IC1 10 for an operation can be shut up completely optically, and there are also no problems, 
such as malfunction by the stray light from an optical coupling element 51. 

[0081] Also in each semi-conductor light emitting device packages 94, 97, and 99,103,107,109 mentioned 
above, the same operation effectiveness is done so with the example of drawing 1 having explained. Each 
example of the semi-conductor light emitting device package using the optical coupling element 51 of a CLC 
device is applicable to the optical pickup of optical disk drives, such as the so-called compact disk (CD) 
player and a magneto-optic -disk player. 

[0082] On the other hand, this invention is advantageous also to the application to perpendicular resonator 
side luminescence laser. 

[0083] Drawing 15 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention applied to perpendicular resonator side luminescence laser. In this example, the 1st 
reflective film (n mold) 1 13 which consists of semi-conductor multilayers and dielectric multilayers of high 
reflection is formed, for example on n mold substrate 1 12. While forming the 1st cladding layer 1 14, a barrier 
layer 1 15, the 2nd cladding layer 1 16 and the 1st reflective film 1 1 3, and the 2nd same reflective film (p mold) 
117 on this reflective film 113 The outgoing radiation side side of the perpendicular resonator side 
luminescence laser 120 which forms the current block layer 1 18 in both sides, forms the cap layer 1 19 further, 
and carries out field generating perpendicularly by the current impregnation A Lamination and a tooth back 
are covered with the resin mold object 33 through the solder layer 43 to the field where the circuit pattern 4 1 
was formed in the package window part 32 which consists of a transparence heat sink, and the semi-conductor 
light emitting device package 121 is constituted. 

[0084] Also in this configuration, while the package window part 32 is penetrated and light carries out 
outgoing radiation, this package window part 32 serves as a heat sink, and makes good heat dissipation of a 
surface emission-type laser. 

[0085] Generally, since perpendicular resonator side luminescence laser has semi-conductor multilayers and 
dielectric multilayers of high reflection, it is hard to carry out current impregnation A, and resistance between 
components becomes high. Therefore, generation of heat is large and has big effect on the effectiveness and 
the engine performance of a component. 

[0086] Drawing 16 shows the example of further others of the package of the semi-conductor light emitting 
device concerning this invention applied to perpendicular resonator side luminescence laser. The semi- 
conductor light emitting device package 122 of this example forms in the package window pail 32 side the 
2nd reflective film 117 of the front-side which carries out outgoing radiation of the light, and constitutes it. 
Other configurations are the same as drawing 15 , give the same sign to a corresponding part, and omit 
duplication explanation. 

[0087] With this configuration, although it is hard coming to make, if micro cavity structure is laser with a 
comparatively longer resonator, it is using as reflective film by the side of p, and can reduce the problem of 
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current impregnation considerably. 

[0088] The actual process and the structure of the semi-conductor light emitting device package 103 are 
explained more to a detail using drawing 12 and drawing 17 . As drawing 17 A (sectional view) and drawing 
17 B (top view) show the optical coupling element 5 1 which is a CLC device, semiconductor laser LD of the 
level resonator with which the stripe electrode 132 was formed in the center on a semi-conductor substrate is 
formed, resonator end-face 55A of one of these is countered, and a reflector 67 is formed. The separation slot 
39 is minded [ which counters resonator end-face 55B of another side ], and it is the photodiode PD 2 for 
monitors. It is formed, photodiode PD 3 for tracking servos in the field top by the side of a reflector 67 
Photodiodes [ PD / PD and / 5 ] 4 for focus servos with a metal grid to the both sides which sandwich this it 
forms - having - each photodiodes [ PD / PD, PD /3 /, and / 4 ] 2 and PD5 from - the polar zone 130 for 
contact is formed. The metal layer 131 for seals is formed in the periphery enclosure on a substrate 66. 
[0089] The external electrode (namely, electrode pad) of a package 103 can use properly the form which used 
the through hole, and the form of only one side by the application. It is formed with aluminum etc. and an 
external electrode (namely, electrode pad) and internal wiring (namely, circuit pattern) are a front face Si02 
Or/and, it is protected by SiN etc. The metal layer 131 for seals, and each photodiodes [ PD / PD, PD /3 /, and 
/ 4 ] 2 and PD5 Patterning of solder 43 or the Au electrode is carried out, and the part equivalent to the polar 
zone 130 for contact is connected with the circuit patterns 41, such as aluminum. 

[0090] In the mounting process to the package window part 32 of an optical coupling element 5 1 , since it is 
easy to carry out a microscope monitor optically from the bottom by drawing 1 1 when using patterning of 
solder, very precise location precision **** becomes possible. 

[0091] although mounting of an optical coupling element 51 is an individual process - the one package 
window part 32 (namely, silicon on sapphire with a diameter of 3 inches) top - many optical coupling 
elements 51 - mounting - solder - since it can carry out by bundling up like a heat process and becomes the 
so-called batch process, a routing counter can be reduced. Moreover, it is also possible to perform adhesion of 
Au layer and Au layer ultrasonically besides solder. 

[0092] In connection of both sides, an optical coupling element 5 1 turns into a component which was very 
excellent in the field of temperature-proof and dependability according to the metal structure for seals by 
carrying out the closure of the whole by the metal layer for seals, the semi-conductor substrate, and the 
package window part. 

[0093] Rather than the resistance to environment of an optical coupling element, whole surface mold is the 
purpose which prevents a GaAs substrate being exposed, therefore has some spreading means. For example, 
the coarse DIP process of texture is also enough as an epoxy heat-curing type, (ultraviolet-rays UV) hardening 
mold resin, etc. which carried out spin coating. 

[0094] In dicing, the so-called full cutting process in silicon is performed, and the whole wafer thickness is 
cut off by the dicer. Therefore, this optical coupling element by which packaging was carried out can be 
handled with the same feeling as the usual semi-conductor pellet, and its PD top is also simple. That is, 
automatic mounting to a substrate becomes possible easily like the chip on a pressure sensitive adhesive sheet. 
[0095] 

[Effect of the Invention] Taking out light to the side front of a two-dimensional light emitting device, the 
package window part allotted to the side front can act as a heat sink, and generation of heat of a two- 
dimensional light emitting device can be made to radiate heat effectively according to the semi-conductor 
light emitting device package concerning the 1st this invention. 

[0096] Since the circuit pattern is formed in a package window part, wiring can be divided and formed on the 
package window part of a chip top and a heat sink, and simplification of a complicated multilayer- 
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interconnection process can be attained. 

[0097] Furthermore, since package structure is simplified compared with the former, manufacture becomes 
easy and it can provide cheaply. 

[0098] According to the semi-conductor light emitting device package concerning the 2nd this invention, 
since element components, such as a hologram, a grating, a lens, reflective film, a photodetector, and an 
electronic circuitry, are formed in a package window part, multi-functionalization can be further attained as a 
package. 

[0099] According to the manufacture approach of the semi-conductor light emitting device package 
concerning the 3rd this invention, the package of the two-dimensional light emitting device which needs a 
heat sink for a side front can be manufactured with a simply and sufficient precision, taking out light to the 
side front of a semi-conductor light emitting device. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the package and its manufacture approach of a semi- 
conductor light emitting device. 



PRIOR ART 



[Description of the Prior Art] Generally, fundamentally, using the bottom part or submounting substrate of a 
package as a heat sink, the packaging of the conventional semi-conductor light emitting device uses a 
transparent material for a cap and aperture of a package, and the approach of taking out light is used for it. 
That is, by the old approach, the heat sink and the aperture which takes out light were formed separately. 
[0003] Drawing 25 and drawing 26 show the structure of the package which mounted the conventional semi- 
conductor light emitting device, respectively. The semi-conductor light emitting device package 8 of drawing 
25 attaches the cap 4 which carries out the crown-ed of a laser diode 3 and the heat sink 2 on a substrate 1 , in 
order to emit outside the light L outputted to this cap 4 from a laser diode 3, forms the transparence aperture 5 
and is constituted, while arranging a heat sink 2 and attaching a laser diode 3 on a substrate 1 at the 1 side of 
this heat sink 2. The terminal pin prepared by 6 penetrating a substrate 1 and 7 are metal thin lines which 
connect between the terminal pins 6 with the electrode of a laser diode 3. 

[0004] The semi-conductor light emitting device package 10 of drawing 26 is hybrid mold structure, it 
arranges a semi-conductor substrate on the base in the package structure 11, arranges the submounting 
substrate (semi-conductor substrate) 13 and prism 14 on this semi-conductor substrate 12, attaches a laser 
diode 15 on this submounting substrate 13, attaches the transparence aperture 16 in the top face of the 
package structure 11, and is constituted. With this semi-conductor light emitting device package 10, it is made 
as [ emit / light / to the method of outside / the light L outputted from a laser diode 15 reflects on the slant 
face of prism 14, penetrates the transparence aperture 16, and ]. Moreover, when constituted as an optical 
pickup, as the return light reflected by the disk shows with a broken line, incidence is carried out into prism 
14, and it is made as [ receive / by the photo detector 17 formed in semi-conductor substrate 12 front face, i.e., 
a photodiode, / light ]. With this configuration, the semi-conductor substrate 12 and the submounting substrate 
13 act as a heat sink of a laser diode 15. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Taking out light to the side front of a two-dimensional light emitting device, the 
package window part allotted to the side front can act as a heat sink, and generation of heat of a two- 
dimensional light emitting device can be made to radiate heat effectively according to the semi-conductor 
light emitting device package concerning the 1st this invention. 

[0096] Since the circuit pattern is formed in a package window part, wiring can be divided and formed on the 
package window part of a chip top and a heat sink, and simplification of a complicated multilayer- 
interconnection process can be attained. 

[0097] Furthermore, since package structure is simplified compared with the former, manufacture becomes 
easy and it can provide cheaply. 

[0098] According to the semi-conductor light emitting device package concerning the 2nd this invention, 
since element components, such as a hologram, a grating, a lens, reflective film, a photodetector, and an 
electronic circuitry, are formed in a package window part, multi-functionalization can be further attained as a 
package. 

[0099] According to the manufacture approach of the semi-conductor light emitting device package 
concerning the 3rd this invention, the package of the two-dimensional light emitting device which needs a 
heat sink for a side front can be manufactured with a simply and sufficient precision, taking out light to the 
side front of a semi-conductor light emitting device. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, in the case of a hybrid mold, it can constitute from a 
conventional approach somehow like the case where the side which lakes [ a heat sink 2 and ] out Light L is 
not the same like the semi-conductor light emitting device package 8 of drawing 25 , and the semi-conductor 
light emitting device package 10 of drawing 26 . 

[0006] As [ need / however, / taking out light to the side front of a component / for a side front / a heat sink J 
For example, the two-dimensional light emitting device 22 of a monolithic mold, i.e., the laser diode which 
becomes the semi-conductor substrate 21 from a level resonator as shown in drawing 23 , is formed. Counter 
one resonator end-face 23A of (however, 20 is shown on behalf of a barrier layer), and the resonator end faces 
23A and 23B, for example, the 45-degree reflector 24 is formed. It is hard coming to attach a heat sink in a 
two-dimensional light emitting device by which it is reflected in a reflector and outgoing radiation of the light 
L outputted from resonator end-face 23A is carried out perpendicularly. 

[0007] In this case, the constraint on the structure of a component or actuation, such as making especially 
efficient the laser diode 22 which is a light emitting device, using by low-power output comparatively, or 
using by pulse operation, comes out. 

[0008] Although wiring 26 on the side front of a laser diode 22 is thickened and the method of making a role 
of a heat sink play is also once considered in this thick film wiring 26 using a plating technique etc. as shown 
in drawing 24 , it is not easy to form a metaled thick film on an irregular component, and heat cannot 
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necessarily acquire namely, transmit sufficient heat sink effectiveness outside easily in many cases. 
[0009] For example, it seems that this invention needs a heat sink for a side front, taking out light to the side 
front of a component, it offers the package and its manufacture approach of the semi-conductor light emitting 
device which enabled it to conquer the above troubles in the field light emitting device of a monolithic mold. 



MEANS 

[Means for Solving the Problem] The package of the semi-conductor light emitting device concerning the 1st 
this invention has the semi-conductor light emitting device 31 (LD) which emits light to the up side to the 
semi-conductor substrate 35, and the package window part 32 which consists of a transparence heat sink, and 
is considered as the configuration on which it comes to form a circuit pattern 41 in the light emitting device 
31 side of the package window part 32, and the semi-conductor light emitting device 31 was stuck 
corresponding to the circuit pattern 41. 

[001 1] The package of the semi-conductor light emitting device concerning the 2nd this invention is 
considered as the configuration in which the element components 52 and 96, such as an optical element, were 
formed in the package window part 32 in the 1st invention. 

[0012] The manufacture approach of the package of the semi-conductor light emitting device concerning the 
3rd this invention The process which forms a circuit pattern 41 on transparence heat sink 32A, and the process 
which sticks two or more semi-conductor light emitting devices 3 1 (LD) which emit light to the semi- 
conductor substrate 35 at the bottom to the circuit pattern A 1 side of transparence heat sink 32A, It has the 
process which covers two or more semi-conductor light emitting devices 31, and is closed with resin 33, and 
the process which divides transparence heat sink 32A into two or more packages by dicing, and is 
characterized by using a transparence heat sink as the window part 32 of a package. 



OPERATION 



[Function] In the package of the semi-conductor light emitting device concerning the 1st this invention By 
having the package window part 32 which serves as the semi-conductor light emitting device 31 which emits 
light to the semi-conductor substrate 35 up side from a transparence heat sink, and considering as the 
configuration which stuck the semi-conductor light emitting device 31 corresponding to the circuit pattern 4 1 
of the package window part 32 While outgoing radiation of the light can be carried out to the semi-conductor 
light emitting device 31 bottom through the package window part 32, the package window part 32 can act as a 
heat sink, and can radiate heat outside in generation of heat of the semi-conductor light emitting device 3 1 . 
[0014] Moreover, since the package window part 32 and the semi-conductor light emitting device 31 are stuck 
and are constituted, package structure is simplified extremely. Moreover, since a circuit pattern 4 1 is formed 
in the package window part 32, it becomes possible to simplify a complicated multilayer-interconnection 
process and to mount the package of this semi-conductor light emitting device in other component-mounting 
substrates (for example, wiring substrate) 46 directly, and the handling of mounting of the package of a semi- 
conductor light emitting device becomes simple. 

[0015] In the package of the semi-conductor light emitting device concerning the 2nd this invention, it 
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becomes possible by forming the element components 52 and 96, such as an optical element, in a package 
window part further to give various functions. 

[0016] In the manufacture approach of the package of the semi-conductor light emitting device concerning the 
3rd this invention, since two or more of these semi-conductor light emitting devices 31 are closed with resin 
33 after forming a circuit pattern on transparence heat sink 32A and sticking two or more semi-conductor light 
emitting devices 31 on the circuit pattern 41 side of this transparence heat sink 32A, the hermetic seal of the 
semi-conductor light emitting device 31 is completely carried out to transparence heat sink 32A with resin 33. 
Subsequently, by carrying out the dicing of the transparence heat sink 32A with resin 33, dividing into two or 
more packages and using a transparence heat sink as the package window part 32, the package of a semi- 
conductor light emitting device to take out light from the light emitting device 31 bottom, and use the upper 
package window part 32 as a heat sink can be manufactured easily, and it is suitable for mass production 
method. 
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EXAMPLE 



[Example] Hereafter, with reference to a drawing, the package of the semi-conductor light emitting device by 
this invention and the example of the manufacture approach are explained. 
[0018] Drawing 1 A shows one example of the package of the semi-conductor light emitting device 
concerning this invention, and drawing 1 B shows the condition of having attached the package of this semi- 
conductor light emitting device in component-mounting substrates (for example, wiring substrate etc.). In this 
example, it consists of the semi-conductor light emitting device 3 1, the package window part 32 which 
consists of a heat sink of a transparent (that is, transmission is high) ingredient to the wavelength of the light 
L outputted from this semi-conductor light emitting device 31, and the resin mold object 33 which closes the 
semi-conductor light emitting device 31. 

[0019] The laser diode LD with which the semi-conductor light emitting device 31 becomes the whole surface 
of the semi-conductor substrate 35 from a level resonator is formed. Counter one resonator end-face 37A of 
(however, 36 shows a barrier layer as a representative), and the resonator end faces 37A and 37B, for example, 
the 45-degree reflector 38 is formed. It is constituted as a two-dimensional light emitting device by which it is 
reflected in a reflector 38 and outgoing radiation of the light L outputted from resonator end-face 37A is 
carried out perpendicularly. 39 is the separation slot formed so that the field containing a laser diode LD and a 
reflecting mirror might be surrounded, and the periphery section 40 of the separation slot serves as a field for 
the closures. 

[0020] In the case of a required component, its input of the light from the outside must also be transparent 
also to the input wave Nagamitsu while the package window part 32 which consists of a transparence heat 
sink is transparent to the light wave length outputted from a laser diode LD. as the ingredient of the package 
window part 32 which consists of this transparence heat sink - sapphire, a ruby, beryllia, a diamond, and Si 
and Si02 etc. - what is necessary is just to choose the most suitable ingredient, after being able to use and 
taking the magnitude of effectiveness, the cost of a package, etc. into consideration as the property of a semi- 
conductor light emitting device, and a heat sink 

[0021] It consists of a plane-parallel plate with a larger area than the resin mold object 33, and a circuit 
pattern 41 is formed in field 32a in which it is mounted, the field 31, i.e., semi-conductor light emitting device, 
of one of these, and it connects with a circuit pattern at the part extended outside, and the package window 
part 32 forms the electrode pad section 42 for signal ejection, and consists of resin mold objects 33. As a 
circuit pattern 41, it can form with the usual wiring materials, such as aluminum, Au, or transparence wiring 
material. 

[0022] To the package window part 32, the semi-conductor light emitting device 31 is stuck through the 
solder layer 43 [43A, 43B] by junction down, is put together, and is joined so that the top face by the side of 
the outgoing radiation of the light L may opposite-** to the circuit pattern 41 of the package window part 32. 
43A is the solder for wiring and 43B is the solder for the closures prepared in the field for the closures of a 
component 31. 

[0023] In the condition of having been mounted in the package window part 32 which this semi-conductor 
light emitting device 31 becomes from a transparence heat sink, mold is carried out by resin from a rear-face 
side so that the semi-conductor light emitting device 31 may be covered, and the resin mold object 33 is 
formed. 

[0024] The hermetic seal of the whole is carried out and the semi-conductor light emitting device 31 is 
protected from the exterior by the package window part 32 and the resin mold object 33. 
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[0025] The semi-conductor light emitting device package 45 of this configuration is mounted in the 
component-mounting substrate 46 which has a circuit circuit pattern etc. through the electrode pad 42, as 
shown in drawing 1 B. Since it is the configuration which stuck the package window part 32 which consists of 
a transparence heat sink on the side front which comes out of and carries out light of the semi-conductor light 
emitting device 31 which is a two-dimensional light emitting device according to this semi-conductor light 
emitting device package 45, while being able to make the outgoing radiation of the light from the semi- 
conductor light emitting device 31 carry out perpendicularly, heat can be radiated good by being directly in 
contact with this package window part 32. 

[0026] Since wiring can be divided and formed on the semiconductor chip with which the semi-conductor 
light emitting device 31 is formed, and the package window part 32 by forming a circuit pattern 42 in the 
whole surface of the package window part 32, simplification of a complicated multilayer-interconnection 
process can be attained. 

[0027] Furthermore, compared with the conventional package structure, structure becomes very easy, and 
manufacture is easy, and is cheap and it is suitable for mass production method. 

[0028] Drawing 2 shows the field luminescence laser array 48 which arranged 3x4 surface emission-type laser 
LD of a reflective mold 45 degrees. The lower wiring layer 49 is formed in a laser array side, other wiring 
layers (namely, circuit pattern) 41 are formed on the package window part 32 which consists of a transparence 
heat sink, and it consists of this field luminescence laser array 48. For example, the n mold GaAs layer 
formed for example, on the half-insulation GaAs substrate can constitute the lower wiring layer 49, and a laser 
diode array is formed on this n mold GaAs layer. Thus, when this invention is applied to the field 
luminescence laser array 48, simplification of a complicated multilayer-interconnection process can be 
attained. 

[0029] Regardless of the example of drawing 1 , various deformation is possible for this invention. For 
example, it may replace with a resin mold object, and a semi-conductor light emitting device may be fixed 
with adhesives etc., and a whole surface deposit may be carried out by CVD. 

[0030] Furthermore, on the package window part 32 which serves as this heat sink if needed, it is possible 
optical elements, such as a photodetector not only by the circuit pattern 41 but a hologram, the grating, the 
lens, the reflective film, and amorphous silicon and polycrystalline silicon, and to accumulate element 
components, such as a component circuit, further. Next, a modification is shown. 
[0031] Drawing 3 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. In the configuration of drawing 1 , this example is replaced with the resin mold 
object 33, it fixes and the package window part 32 which consists of a semi-conductor light emitting device 
31 and a transparence heat sink consists of resin adhesives 48 so that the circumference of the semi-conductor 
light emitting device 31 may be enclosed. Since other configurations are the same as that of dr awing 1 , they 
give the same sign to a corresponding part, and omit duplication explanation. 

[0032] With the semi-conductor light emitting device package 49 of drawing 3 , since the semi-conductor 
light emitting device 31 is fixed to the package window part 32 by the resin adhesives 48, structure becomes 
easy more and manufacture can be made easy. 

[0033] In addition, since it is the configuration which stuck the package window part 32 which consists of a 
transparence heat sink on the side front from which the light of the semi-conductor light emitting device 3 1 
which is a two-dimensional light emitting device is taken out like the example of drawing 1 , the good heat 
sink effectiveness over the semi-conductor light emitting device 31 is acquired. Moreover, effectiveness, like 
that simplification of a complicated multilayer-interconnection process is attained and it is suitable for mass 
production method is acquired. 
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[0034] Drawing 4 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. It is the case where the new optical coupling element 51 which comes to have the 
photodiode PD which is semiconductor laser LD and the photo detector which are a light emitting device 
which these people proposed previously as a semi-conductor light emitting device in this example, i.e., a CLC 
(KONFO cull laser coupler) device, is applied. 

[0035] First, the optical coupling element 51 of a CLC device is explained using drawing 17 - drawing 19 . In 
this drawing, in 51, an optical coupling element and 62 show the irradiated section, and 63 shows a 
convergence means, i.e., a condensing optical lens. 

[0036] It is unified on the common semi-conductor substrate 66, a light-emitting part 64 and a light sensing 
portion 65 change, and an optical coupling element 5 1 is the outgoing radiation light LF from a light-emitting 
part 64. Return light LR which carried out the focusing exposure and was reflected in the irradiated section 62 
from this irradiated section 62 It is condensed by the focusing means 63, and it is constituted so that light may 
be received by the light sensing portion 65 arranged in the confocal location (a confocal location near 
[ Strictly ]) of the focusing means 63. With this configuration, the light from a light-emitting part 64 considers 
that optical axis as the configuration which passes the path of the same axle mutually behind as the chain line 
a shows, and is received in a light sensing portion 65, before being reflected in the irradiated section 62. 
[0037] As shown in the enlarged drawing of drawing 19 , a light-emitting part 64 consists of semiconductor 
laser LD (however, 69 that stripe electrode) which has a level resonator, and a reflecting mirror 67, and a light 
sensing portion 65 is constituted from this optical coupling element 51 by the photodiode (PD). 
Semiconductor laser LD is the future outgoing radiation light LF. It is made in agreement with the path which 
is reflected with a reflecting mirror 67 and goes to the irradiated section 62. 

[0038] and return light LR which goes to a light sensing portion 65 It is what is converged to near the optical 
diffraction limitation (namely, diffraction limitation of a lens). When, as for a light sensing portion 65, some 
[ that / at least ] light-receiving sides set numerical aperture of lambda and the convergence means 63 to N A 
for the wavelength of the outgoing radiation light from a light-emitting part 64 in this optical diffraction 
limitation, The distance from the optical axis a of the outgoing radiation light from the light-emitting pail 64 
which crosses the arrangement datum' level S of a light-receiving side is prepared in the location of less than 
1.22 lambda/NA. 

[0039] Moreover, as shown in drawing 18 and drawing 20 in this case, it is the outgoing radiation light LF of 
the light-emitting part 64 in the arrangement datum level S of the light-receiving side of a light sensing 
portion 65. Diameter phis Considering as smallness from diameter phid of the above-mentioned optical 
diffraction limitation, the effective light-receiving side of a light sensing portion 65 is diameter phis of 
luminescence. It is made to be located outside. Here, if semiconductor laser is used as the light source of a 
light sensing portion 64, it is diameter phis of the outgoing radiation light. It is about about 1-2 micrometers. 
On the other hand, when the numerical aperture NA of the convergence means 63 is [ the wavelength lambda 
of 0.09 to 0.1 and outgoing radiation light ] about 780nm about an optical coupling element 5 1 side, it is a 
diffraction limitation, i.e., phid. It becomes about 1.22 lambda/NA **10micrometer. 
[0040] And a light-emitting part 64 is arranged in the focal location of 1 of the convergence means 63, and 
the irradiated section 62 is arranged in a confocal location. It is reflected in an outline perpendicular direction 
with a reflecting mirror 67, and the laser beam by which outgoing radiation was carried out from 
semiconductor laser LD of a light-emitting part 64 is irradiated by the irradiated section (for example, optical 
disk) 62 through the convergence means 63. The return light LR reflected from the irradiated section 62 at the 
time of a focus, i.e., return light reflected including the recording information in the irradiated section 62, It 
returns, and is again condensed by the convergence means 63, incidence of the same optical path is carried out 
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to the photodiode of the light sensing portion 65 arranged near the confocal location, and it is this return light 
LR. Light-receiving detection comes to be carried out by the light sensing portion 65. That is, it is changed 
into an electrical signal and taken out as a signal (for example, regenerative signal). 
[0041] The example of representation of the manufacture approach of an optical coupling element 51 is 
explained here using drawing 21 and drawing 22 . This example is the case where it manufactures by 
alternative MOCVD. As shown in drawing 21 A, each semi-conductor layer which constitutes semiconductor 
laser on the substrate 66 which consists of a GaAs substrate which makes a principal plane the crystal face 
(100) of the 1st conductivity type, for example, n mold, is grown epitaxially. That is, the laminating semi- 
conductor layer which carried out epitaxy of the 2nd cladding layer 73 which consists of AlGaAs of the 2nd 
different conductivity type, for example, p mold, from the 1st cladding layer 71 72 which consists of AlGaAs 
of a substrate 6 and this conductivity type one by one, for example, for example, the barrier layer which 
consists of GaAs, and the 1st cladding layer 71 by MOCVD etc. one by one is constituted. 
[0042] Next, as shown in drawing 21 B, the part which leaves a part of semi-conductor layers 73, 72, and 71 
which these-grew epitaxially as semiconductor laser LD, and finally forms a reflecting mirror at least is 
etched by RIE (reactive ion etching) etc. And the both-ends side of the semi-conductor layer by this etching 
side is made into the resonator end faces 55A and 55B, respectively, and the level resonator of semiconductor 
laser LD is constituted between both-ends side 55A and 55B. In this case, although not illustrated, a current 
inhibition field is formed by the ion implantation of an impurity so that it may face across the field which 
finally constitutes the resonator of semiconductor laser LD. 

[0043] Subsequently, as shown in drawing 21 C, covering formation of the insulating layers, such as the mask 
layer 74 2 of alternative MOCVD, for example, SiO, and SiN, is carried out so that the configuration section 
of the laminating semi-conductor layer left behind on the substrate 66, i.e., semiconductor laser LD, may be 
covered. 

[0044] Next, as shown in drawing 22 D, the 1st semi-conductor layer 75 by GaAs of the 1st conductivity type, 
for example, n mold, is alternatively formed by MOCVD on the substrate 66 which is not covered with the 
mask layer 74. 

[0045] Then, as shown in drawing 22 E, the 2nd semi-conductor layer 76 by GaAs of the 2nd conductivity 
type, for example, p mold, is alternatively formed by MOCVD, and Photodiode PD is formed by the 1st and 
2nd semi-conductor layers 75 and 76. 

[0046] Next, as shown in drawing 22 F, etching removal of the mask layer 74 is earned out, the electrodes 77 
and 78 of one way each of semiconductor laser LD and Photodiode PD are put on OMIKKU, respectively, 
and the electrode 79 common to the rear face of a substrate 66 is put on the part on semiconductor laser LD 
and the 2nd semi-conductor layer 76 at OMIKKU. 

[0047] In this case, it becomes the semi-conductor layer by which epitaxial growth was alternatively carried 
out on the substrate 66 of drawing 22 D, and the crystal face as which resonator end-face 55A of the 1st semi- 
conductor layer 75 and the field 80 which counters were specified in this example. For example, the direction 
of cavity length of the level resonator of the semiconductor laser formed between end-face 55 A of 
semiconductor laser, and 55B, That is, among drawing 22 F, when it is generated as a slant face according 
[ an opposed face 80 ] to { 1 1 1 } A when making into [01 1] crystal orientations the direction shown by the 
arrow head b and Direction b is made into [0-1 1] crystal orientation, it is generated as a slant face by { 1 1 1 } B, 
and in all, the angle with the plate surface of a substrate 66 to make becomes 54.7 degrees. Moreover, when 
making Direction b into [100] crystal orientations, it is generated as { 1 10} and an opposed face 80 makes 45 
degrees to the field of a substrate 66. All are formed as a slant face 80 with the sufficient morphology by the 
atomic plane. 
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[0048] Therefore, about the slant face 80 by the specified crystal face which was formed by doing in this way, 
as shown in drawing 22 F, it is the outgoing radiation light LF from end-face 55A of the level resonator of 
semiconductor laser LD. It can consider as the reflecting mirror 67 which is made to reflect and is turned in 
the predetermined direction. According to this configuration, since a reflecting mirror 67 is formed of the 
crystal face, it excels in mirror plane nature, and a setup of that inclination is performed correctly. 
[0049] A deer is carried out, and in this example, as shown in drawing 4 A, it consists of the optical coupling 
element 51 as a semi-conductor light emitting device mentioned above, the package window part 32 which 
consists of a heat sink of a transparent ingredient to the wavelength of the light (and return light) L outputted 
from semiconductor laser LD of this optical coupling element 51, and the resin mold object 33 which closes 
an optical coupling element 51. The same ingredient as above-mentioned drawing 1 can be used for the 
ingredient which constitutes the package window part 32. 

[0050] At this example, the predetermined electrode pattern 41 is especially formed in the component side of 
the optical coupling element 51 of the package window part 32, and while forming so that an opposite side, 
i.e., the side front side of the package window part 32, may be faced that electrode pad 42 with a component 
side, a hologram 52 is made from optical elements, such as a hologram and a grating, and this example to this 
package window part 32. 

[0051] And through the solder layer 43 [43A, 43B], it sticks on the package window part 32 by the so-called 
junction down, and fixes so that the field by the side of this optical coupling element 51, i.e., semiconductor 
laser LD of that level resonator, may be opposite- **(ed) to the circuit pattern 4 1 of the package window part 
32, and the resin mold object 33 is formed from the rear-face side of an optical coupling element 51, and the 
semi-conductor light emitting device package 54 is constituted. A hologram 52 is formed so that it may 
correspond to the location where the light from semiconductor laser LD penetrates the package window part 
32. 

[0052] It is prepared in the confocal location at which the zero-order light of the return light which passed the 
hologram 52, for example arrives as a light sensing portion, and each location at which for example, -fprimary 
light and -primary light arrive. As shown in drawing 4 B, this semi-conductor light emitting device package 
54 is mounted through the electrode pad 42 so that the side front of the package window part 32 may serve as 
facing down to the component-mounting substrate 46. 

[0053] In the semi-conductor light emitting device package 54 of this configuration, much more functions can 
be given by making optical elements, such as a hologram 52 and a grating, to the package window part 32 
which serves as a heat sink. In addition, the same operation effectiveness is done so with the example of 
drawing 1 having explained. 

[0054] Next, an example of the manufacture approach of the above-mentioned semi-conductor optical element 
package 54 is explained using drawing 5 and drawing 6 . 

[0055] First, as shown in drawing 5 A, transparence substrate 32 A used as the package window part 32 of 
heat sink combination is prepared, and the through hole 57 for forming an electrode pad for every field 
section used as each package window part is formed. 

[0056] next, as shown in drawing 5 B, the predetermined circuit pattern 41 is formed, respectively on whole 
surface 32a corresponding to each field section of transparence substrate 32A, and it connects with this circuit 
pattern 41 - as - a through hole 57 - letting it pass - transparence substrate 32A - the electrode pad 42 is 
formed so that the 32b side may be attended on the other hand. Furthermore, the solder layer 43 [43A, 43B] is 
formed on a circuit pattern 41. 

[0057] next, it is shown in drawing 5 C - as - transparence substrate 32A - on the other hand, a hologram 52 
is formed in the predetermined location of 32b. 
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[0058] Next, as shown in drawing 6 D, an optical coupling element 5 1 is stuck on the circuit pattern 4 1 side 
of transparence substrate 32A by junction down, and it fixes. An optical coupling element 51 is joined to a 
circuit pattern 41 by junction down. The substrate side of an optical element 51 is also connectable with other 
circuit patterns 41 by wire bonding. 

[0059] Next, as shown in drawing 6 E, whole surface resin mold is carried out so that each optical coupling 
element 51 may be covered, and the resin mold object 33 is formed. 

[0060] As shown in drawing 6 F after an appropriate time, dicing processing is performed, it divides into two 
or more packages, and the semi-conductor light emitting device package 54 to come to cover an optical 
coupling element 51 with lamination and a resin mold object to the package window part 32 of the 
transparence heat sink with which the hologram 52 was formed in the optical coupling element 51 is obtained. 
[0061] According to this manufacture approach, a production process is compacted extremely, and the semi- 
conductor light emitting device package 54 is easy structure, and it is miniaturized extremely. Therefore, it is 
fit for mass production method, and becomes advantageous to reduction-izing of a manufacturing cost, the 
miniaturization of a product, etc. 

[0062] Drawing 7 and drawing 8 show other examples of the manufacture approach using a leadframe. As 
shown in drawing 7 A, transparence substrate 32A used as the package window part 32 of heat sink 
combination is prepared, a predetermined circuit pattern 41 and the predetermined electrode pad 42 are 
formed, respectively on whole surface 32a of the field section used as each package window part, and the 
solder layer 43 [43A, 43B] is formed on a circuit pattern 4 1 . 

[0063] next, it is shown in drawing 7 B - as ~ each field section of transparence substrate 32A on the other 
hand, a hologram 52 is formed in the predetermined location of 32b. 

[0064] Next, as shown in drawing 7 C, an optical coupling element 5 1 is stuck on the circuit pattern 4 1 side of 
transparence substrate 32A by junction down, and it fixes. 

[0065] Next, as shown in drawing 8 D, dicing divides transparence substrate 32A so that each optical coupling 
element 51 may be separated. 

[0066] The package window part 32 in the condition that each optical coupling element 51 was fixed is joined 
to a leadframe 58 through the electrode pad 42 the appropriate back, subsequently resin mold is given, and the 
resin mold object 33 is formed. Thus, the semi-conductor light emitting device package 59 made into the 
purpose of the form which drew the lead is obtained. 

[0067] According to this manufacture approach, the semi-conductor light emitting device package 59 suitable 
for mounting which needed the lead section can manufacture easily. 

[0068] Drawing 9 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. 

[0069] The package window part 92 by ingredients, such as the transparent material whose heat conductivity 
is not not much high as a package window part, for example, plastics etc., is used for this example. The metal 
thickness film heat sink 93 which serves as a circuit pattern on the whole surface of this package window part 
92 using plating etc. is formed. In this example, it is formed so that the front face of the package window part 
92 may be faced the electrode pad 42 linked to the thick-film heat sink 93. And lamination and the resin mold 
object 33 are formed in the circuit pattern 93 of this thick-film heat sink for an optical coupling element 5 1 
through the solder layer 43 [43A, 43B], and the semi-conductor light emitting device package 94 is 
constituted. 

[0070] Since the circuit pattern 93 which serves as a thick-film heat sink to the plate-like package window 
part 92 is formed according to the semi-conductor light emitting device package 94 of this configuration, it 
can constitute easily rather than it forms in the light emitting device which is irregular like the example shown 
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in drawing 24 directly. Moreover, since the transparent materials (for example, plastics etc.) which are not 
high as for the heat conductivity can be used as a package window part 92, the advantageous semi-conductor 
light emitting device package in cost can be constituted. 

[0071] Drawing 10 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. The semi-conductor light emitting device package 97 of this example consists of a 
package window part 32 which consists of a transparence heat sink, and an optical coupling element 51 and 
the resin mold object 33, and an optical element 52, i.e., a hologram, and a grating 96 are made to both sides 
of the package window part 32, and it constitutes them to them. According to an application, the usual lens, a 
Fresnel lens, prism, etc. are made to the package window part 32, and can also be multi-functionalized to it. 
Since other configurations are the same as that of drawing 4 , the same sign is given to a corresponding part 
and duplication explanation is omitted. 

[0072] Drawing 1 1 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. As an optical element is not made to the package window part 32 which consists of 
a transparence heat sink and it is shown in drawing 10 , the semi-conductor light emitting device package 99 
of this example forms an optical element 52, for example, a hologram, and a grating 96 in both sides of 
another transparence plate 101, is stuck on a front face opposite to the field where this transparence plate 101 
was stuck on the optical coupling element 51 of the package window part 32, and constitutes them. Since 
other configurations are the same as that of drawing 1 A, they give the same sign to a corresponding part, and 
omit duplication explanation. 

[0073] According to the semi-conductor light emitting device package 99 of this configuration, although 
components mark increase by addition of another transparence plate 101, since the hologram 52 of an optical 
element and the alignment of a grating 96 can carry out after mounting of a light emitting device or a photo 
detector (i.e., this example) after mounting to the package window pail 32 of an optical coupling element 51, 
it is convenient for what needs the alignment of a high precision, and becomes advantageous to the yield etc. 
Moreover, ** will become possible, if the usual lens, a Fresnel lens, prism, etc. are made to another 
transparence plate 101 and multi-functionalized to it according to an application. 
[0074] Drawing 12 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. The semi-conductor light emitting device package 103 of this example is not a laser 
side, and makes to the package window part 32 side, the photo detector PD, i.e., the photodiode, of an optical 
coupling element 51 which is a CLC device. 

[0075] That is, the photodiode PD by the amorphous silicon by plasma CVD or polycrystalline silicon is 
formed in the location corresponding to semiconductor laser LD and a reflector 67, and the wiring 104 of 
Photodiode PD is formed at the whole surface of the package window part 32 which consists of a transparence 
heat sink. 105 is an insulator layer for protecting Photodiode PD. The necessary circuit pattern 4 1 for a chip is 
formed including this insulator layer 105. the package window part 32 - on the other hand - being alike -- an 
optical element 52, for example, a hologram, is formed. And the resin mold object 33 is formed in the 
package window part 32 from the rear face of lamination and an optical coupling element 51, and the semi- 
conductor light emitting device package 103 is constituted so that an optical coupling element 51 may be 
connected to a circuit pattern 41 through the solder layer 43 [43A, 43B]. 

[0076] In an optical coupling element 51, in case the photodiode PD which is a photo detector is made to a 
laser side, although it is easy to make on a reflector 67, on Laser LD, it is difficult to take independently and 
it cannot make the electrode of Laser LD and Photodiode PD easily. However, according to the semi- 
conductor light emitting device package 103 of drawing 1 1 , since Photodiode PD is formed on the package 
window part 32, the above-mentioned problem can be solved and light-receiving effectiveness can be gathered. 
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[0077] Drawinfi 13 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. The semi-conductor light emitting device package 107 of this example is set in the 
semi-conductor light emitting device package 103 of drawing 12 . The include angle alpha of the reflector 67 
of an optical coupling element 51 is made into a larger include angle than 45 degrees. Outgoing radiation light 
LF The photodiode PDc (for example, for laser output monitors) by the side of the laser LD of the photodiode 
PD [PDa, PDb, and PDc] which reflected the part on the front face of the package window part 32, and was 
formed in the package window part 32 is made to receive light, return light LR it reflects within the package 
window part 32 - making - the photodiode PDa the object for the focus servo signal detection by the side of 
a reflector 67, or for truck servo signal detection, and PDb It constitutes so that light may be received. 
Although drawing 13 shows only the important section, since it is the same as that of drawing 12 , other 
configurations are omitted. 

[0078] In addition, although considered as the configuration in which the inside of the package window part 
32 was reflected in this example, another transparence plate can be arranged on the package window part 32, 
and this transparence plate can also be used for reflection. 

[0079] Drawing 14 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention. The semi-conductor light emitting device package 109 of this example accumulates 
the optical coupling element 5 1 and IC1 10 for an operation of a CLC device by the hybrid on the package 
window part 32 which consists of a transparence heat sink, and the whole surface mold of it is earned out, and 
it forms and constitutes the resin mold object 33 from a tooth back. In addition, the same sign is given to 
drawing 4 and a corresponding part, and duplication explanation is omitted. 
[0080] Since the whole surface is covered for a tooth back with the resin mold object 33 with this 
configuration, IC110 for an operation can be shut up completely optically, and there are also no problems, 
such as malfunction by the stray light from an optical coupling element 51. 

[0081] Also in each semi-conductor light emitting device packages 94, 97, and 99,103,107,109 mentioned 
above, the same operation effectiveness is done so with the example of drawing 1 having explained. Each 
example of the semi-conductor light emitting device package using the optical coupling element 5 1 of a CLC 
device is applicable to the optical pickup of optical disk drives, such as the so-called compact disk (CD) 
player and a magneto-optic-disk player. 

[0082] On the other hand, this invention is advantageous also to the application to perpendicular resonator 
side luminescence laser. 

[0083] Drawing 15 shows other examples of the package of the semi-conductor light emitting device 
concerning this invention applied to perpendicular resonator side luminescence laser. In this example, the 1st 
reflective film (n mold) 1 13 which consists of semi-conductor multilayers and dielectric multilayers of high 
reflection is formed, for example on n mold substrate 112. While forming the 1st cladding layer 1 14, a barrier 
layer 115, the 2nd cladding layer 1 16 and the 1st reflective film 113, and the 2nd same reflective film (p mold) 
1 17 on this reflective film 113 The outgoing radiation side side of the perpendicular resonator side 
luminescence laser 120 which forms the current block layer 1 18 in both sides, forms the cap layer 1 19 further, 
and carries out field generating perpendicularly by the current impregnation A Lamination and a tooth back 
are covered with the resin mold object 33 through the solder layer 43 to the field where the circuit pattern 4 1 
was formed in the package window part 32 which consists of a transparence heat sink, and the semi-conductor 
light emitting device package 121 is constituted. 

[0084] Also in this configuration, while the package window part 32 is penetrated and light carries out 
outgoing radiation, this package window part 32 serves as a heat sink, and makes good heat dissipation of a 
surface emission-type laser. 
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[0085] Generally, since perpendicular resonator side luminescence laser has semi-conductor multilayers and 
dielectric multilayers of high reflection, it is hard to carry out current impregnation A, and resistance between 
components becomes high. Therefore, generation of heat is large and has big effect on the effectiveness and 
the engine performance of a component, 

[0086] Drawing 16 shows the example of further others of the package of the semi-conductor light emitting 
device concerning this invention applied to perpendicular resonator side luminescence laser. The semi- 
conductor light emitting device package 122 of this example forms in the package window part 32 side the 
2nd reflective film 117 of the front-side which carries out outgoing radiation of the light, and constitutes it. 
Other configurations are the same as drawing 15 , give the same sign to a corresponding part, and omit 
duplication explanation. 

[0087] With this configuration, although it is hard coming to make, if micro cavity structure is laser with a 
comparatively longer resonator, it is using as reflective film by the side of p, and can reduce the problem of 
current impregnation considerably. 

[0088] The actual process and the structure of the semi-conductor light emitting device package 103 are 
explained more to a detail using drawing 12 and drawing 17 , As drawing 17 A (sectional view) and drawing 
17 B (top view) show the optical coupling element 5 1 which is a CLC device, semiconductor laser LD of the 
level resonator with which the stripe electrode 132 was formed in the center on a semi-conductor substrate is 
formed, resonator end-face 55A of one of these is countered, and a reflector 67 is formed. The separation slot 
39 is minded [ which counters resonator end-face 55B of another side ], and it is the photodiode PD 2 for 
monitors. It is formed, photodiode PD 3 for tracking servos in the field top by the side of a reflector 67 
Photodiodes [ PD / PD and / 5 ] 4 for focus servos with a metal grid to the both sides which sandwich this it 
forms - having -- each photodiodes [ PD / PD, PD /3 /, and / 4 ] 2 and PD5 from - the polar zone 130 for 
contact is formed. The metal layer 131 for seals is formed in the periphery enclosure on a substrate 66. 
[0089] The external electrode (namely, electrode pad) of a package 103 can use properly the form which used 
the through hole, and the form of only one side by the application. It is formed with aluminum etc. and an 
external electrode (namely, electrode pad) and internal wiring (namely, circuit pattern) are a front face Si02 
Or/and, it is protected by SiN etc. The metal layer 131 for seals, and each photodiodes [ PD / PD, PD /3 /, and 
/ 4 ] 2 and PD5 Patterning of solder 43 or the Au electrode is carried out, and the part equivalent to the polar 
zone 130 for contact is connected with the circuit patterns 41, such as aluminum. 
[0090] In the mounting process to the package window part 32 of an optical coupling element 51, since it is 
easy to carry out a microscope monitor optically from the bottom by drawing 1 1 when using patterning of 
solder, very precise location precision **** becomes possible. 

[0091] although mounting of an optical coupling element 51 is an individual process - the one package 
window part 32 (namely, silicon on sapphire with a diameter of 3 inches) top ~ many optical coupling 
elements 51 - mounting - solder -- since it can carry out by bundling up like a heat process and becomes the 
so-called batch process, a routing counter can be reduced. Moreover, it is also possible to perform adhesion of 
Au layer and Au layer ultrasonically besides solder. 

[0092] In connection of both sides, an optical coupling element 51 turns into a component which was very 
excellent in the field of temperature-proof and dependability according to the metal structure for seals by 
carrying out the closure of the whole by the metal layer for seals, the semi-conductor substrate, and the 
package window part. 

[0093] Rather than the resistance to environment of an optical coupling element, whole surface mold is the 
purpose which prevents a GaAs substrate being exposed, therefore has some spreading means. For example, 
the coarse DIP process of texture is also enough as an epoxy heat-curing type, (ultraviolet-rays UV) hardening 
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mold resin, etc. which carried out spin coating. 

[0094] In dicing, the so-called full cutting process in silicon is performed, and the whole wafer thickness is 
cut off by the dicer. Therefore, this optical coupling element by which packaging was carried out can be 
handled with the same feeling as the usual semi-conductor pellet, and its PD top is also simple. That is, 
automatic mounting to a substrate becomes possible easily like the chip on a pressure sensitive adhesive sheet. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 A It is the sectional view showing one example of the semi-conductor light emitting device 
package concerning this invention. 

B It is the sectional view showing the condition of having mounted the semi-conductor light emitting device 
package concerning this invention in the component-mounting substrate. 

[Drawing 21 It is the perspective view of an important section showing other examples of the semi-conductor 
light emitting device package concerning this invention applied to the field luminescence laser array. 
[Drawing 31 A It is the sectional view showing other examples of the semi-conductor light emitting device 
package concerning this invention. 

B It is the sectional view showing the condition of having mounted the semi-conductor light emitting device 
package concerning this invention in the component-mounting substrate. 

[Drawing 41 A It is the sectional view showing other examples of the semi-conductor light emitting device 
package concerning this invention. 

B It is the sectional view showing the condition of having mounted the semi-conductor light emitting device 
package concerning this invention in the component-mounting substrate. 

[Drawing 51 A It is process drawing showing one example of the manufacture approach of the semi-conductor 
light emitting device package concerning this invention. 

B It is process drawing showing one example of the manufacture approach of the semi-conductor light 
emitting device package concerning this invention. 

C It is process drawing showing one example of the manufacture approach of the semi-conductor light 
emitting device package concerning this invention. 

[Drawing 61 D It is process drawing showing one example of the manufacture approach of the semi-conductor 
light emitting device package concerning this invention. 

E It is process drawing showing one example of the manufacture approach of the semi-conductor light 
emitting device package concerning this invention. 

F It is process drawing showing one example of the manufacture approach of the semi-conductor light 
emitting device package concerning this invention. 

[Drawing 71 A It is process drawing showing other examples of the manufacture approach of the semi- 
conductor light emitting device package concerning this invention. 

B It is process drawing showing other examples of the manufacture approach of the semi-conductor light 
emitting device package concerning this invention. 

C It is process drawing showing other examples of the manufacture approach of the semi-conductor light 
emitting device package concerning this invention. 

[Drawing 81 D It is process drawing showing other examples of the manufacture approach of the semi- 
conductor light emitting device package concerning this invention. 

E It is process drawing showing other examples of the manufacture approach of the semi-conductor light 
emitting device package concerning this invention. 

[Drawing 91 It is the sectional view showing other examples of the semi-conductor light emitting device 
package concerning this invention. 

[Drawing 101 It is the sectional view showing other examples of the semi-conductor light emitting device 
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package concerning this invention. 

[Drawing 111 It is the sectional view showing other examples of the semi-conductor light emitting device 
package concerning this invention. 

[Drawing 121 It is the sectional view showing other examples of the semi-conductor light emitting device 
package concerning this invention. 

[Drawing 131 It is the sectional view of an important section showing other examples of the semi-conductor 
light emitting device package concerning this invention. 

[Drawing 141 It is a sectional view in the condition of having mounted in the component-mounting substrate 
in which other examples of the semi-conductor light emitting device package concerning this invention are 
shown. 

[Drawing 151 It is the sectional view of an important section showing other examples at the time of applying 
this invention to a perpendicular resonator side light emitting device. 

[Drawing 161 It is the sectional view of an important section showing the example of further others at the time 
of applying this invention to a perpendicular resonator side light emitting device. 

[Drawing 171 A It is the sectional view showing the example of the optical coupling element of a CLC device. 
B It is the top view showing the example of the optical coupling element of a CLC device. 
[Drawing 181 It is the block diagram with which explanation of the optical coupling element concerning this 
invention is presented. 

[Drawing 191 It is the expansion perspective view of the important section of the optical coupling element of 
drawing 18 . 

[Drawing 201 It is the explanatory view of an optical coupling element. 

[Drawing 211 A It is the production process Fig. of the typical manufacture approach of an optical coupling 
element. 

B It is the production process Fig. of the typical manufacture approach of an optical coupling element. 
C It is the production process Fig. of the typical manufacture approach of an optical coupling element. 
[Drawing 221 D It is the production process Fig. of the typical manufacture approach of an optical coupling 
element. 

E It is the production process Fig. of the typical manufacture approach of an optical coupling element. 
F It is the production process Fig. of the typical manufacture approach of an optical coupling element. 
[Drawing 231 It is the sectional view of the two-dimensional semi-conductor light emitting device with which 
explanation of this invention is presented. 

[Drawing 241 It is the sectional view of the two-dimensional semi-conductor light emitting device with which 
explanation of this invention is presented. 

[Drawing 251 It is the sectional view showing an example of the conventional semi-conductor light emitting 
device package. 

[Drawing 261 It is the sectional view showing the other examples of the conventional semi-conductor light 
emitting device package. 
[Description of Notations] 

31 Semi-conductor Light Emitting Device 

32 Package Window Part Which Consists of a Transparence Heat Sink 

33 Resin Mold Object 

35 Semi-conductor Substrate 
LD Laser diode 
PD Photodiode 
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41 Circuit Pattern 

42 Electrode Pad 

43 [43A, 43B] Solder layer 

51 Optical Coupling Element 

52 Hologram 
96 Grating 
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